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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the surface flatness 
of a semiconductor substrate for a semiconductor integrated 
circuit device having element isolating shallow regions. 
SOLUTION: A semiconductor integrated circuit device has a 
semiconductor substrate 1 having element isolating shallow 
trench regions 2 formed by the chemical-mechanical 
polishing. A semiconductor region 3 surrounded with each 
shallow trench region 2 includes a semiconductor region 3 a 
formed on an element forming region A; the region 3 a acting 
as an active region of an MISFET in the semiconductor 
integrated circuit device and it also includes a dummy 
semiconductor region 3b formed on a semiconductor region B 
of the semiconductor substrate 1, not so as to form an isolated 
semiconductor region. The spacing of the semiconductor 
regions 3 is 100/xm or less. 
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[0 0 3 5] :io^^ts.^mwmmm^mm\z^n\t. 
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:t>&X\Z^K)mi3^l'. Tm^^m#^mi^8 a, Sh^ 
tit)(3>-5LDD (Lightly Doped Drain)ffiEjfi<i: LTt) J; 

[0 0 7 9] -AiZ. fzii^iHiTEOS^m^^rcCVDm 

iz^r)'>>jzi>mi\im^mmi^. cn^cMPfesfctt 

7.n-y^mmz^Dmmi^. yyth^j'.'ifvy^mm^ 
mf'^x/t^-->yvxmf^i i^mf$.-r^ mi 

2) . fjiis. mmmi 0\t. SOG (Spin On Glass) 

^m^'^xw-m.iti^xhJ^^K 
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[0 0 8 0] mmz, fzii^itTEos^m'^^fzcvD 
mz^O'>>jzi>mitm^mmh. mmmi 2^mf$.L 

[0 0 8 1] z.<D^^rj:^mii^mmm^mmi5j^zft<D 

f^mwLX'^ ^ mmmm b •rrj.t>-^^^&m=f-mm (c*3 
T*), ^m#-m^3hAmf^-^nx^^^rcib. ^mi^m 

10 -r^j:mtzi5ni>cMPmmomjzs^&<D^mi^mmz 

LVi7:i--:*3XV->?>ra^*$:a^Sb, v-r^-^XT 

nt:m±Lx, ^mi^^mmm^mmoymmmitizMm-r 
[0 0 8 2] s^c, ;^mv^mwLi\zmf^-^n^^nwm. 

iii#^it:M^3(ClH*-^^i;SC:t;^c<, ij^#{*a«l® 

[0 0 8 3] {mm(Dmm 2 ) ei 1 3 *%?g<^ffi® 
[0 0 8 4] :^mm(Drm2<D^^mi^mmM^mm\t. 

@H®M«B{C*3l-tS*#^ffi«3 b(C^M^¥#^m« 
1 7d^'fgfiE$nTt.iSJjl,^1-ti, I^Jlfi<75jg^u::ia«Lfc 

ffi^3 blC?g^$nAc:^i^^it^##:ffi«l 7(c:3l.iT® 

*8ft?8u. ^<Di^o:)mmiz-z)i,^x(Dmmitmf^T^o 
30 [0 0 8 5] ^mp^mm 3 b \zmf$.-$nrz:^mm^m^ 

ffi^l7«. p'^aL;i'4{C}^^$tlTti'5«^tC«pB 
^tl, n':7x;U5{C^fi$:^nTli-S«^(CttnJ^O»« 
■f^nrch(Dfr^:iii-i)^X^. p>^x;i'4Sfc«n'5' 

X 5 'N.® ^ttfus tLxmm-r^::tA^x-^^. 
[0 0 8 6] ccDjuou^^mii^mmM^mmiz^tnt. 
mmmmmm.B<DTmz\m^<Dmm^mr^m^if>m 
f$.-^nx^^fjit^^rc<DizMi^. ^mmmt^^ommmT 
40 ^mi^-t^cnz^DWimmt^B(DTU^mmz^mT 

[0 0 8 7] ua. :^m<^^m-i^mt^i i^Mf^ij^ 

'-5. 

[0 0 8 8] (.mmcDmrns) mi 4^■i. :^^m(D^ ^ 
iz{&(D^m(^mmx&^^m^mmm^mm(n—m^^ 

50 L-/cSffl5»f®0Tfe-5>, 
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[0 0 8 9] if.mm.<r>mm 3 «^s#:ft«iiigsse«, 

*^Jg^$nTti-5fc«TS0, -eroftfiMOS F ETQ 

CD ( 3 V i T CD i5i ?g * BS -r -5 . 

[0 0 9 0] «!jgRB^fi^^C«, BEi®ffl®B(Dil4#^ 

8 (DMfliJcD^FMtl^^^^ffl)^ 1 9 i:A^e.fllfiXSn-5o § 
mMM. \ 8cDffliJ®(rtt. -tt-'f H>i7:i--Jl'9d^fgSig$tlT 

[0 0 9 1] 1 8«. y-hM7tr*5t-J-5^r' 

- h^i^M6 i:|litlt«feiStM2 0€:^LTp';;x;U4O 
i®±{cje^$n, ^M^¥#«:M^ 1 9 (c«. 

$tlTt.i€). "Ti^i^^*.. mJ!SKW»3g^Ctt, MOSF 
E T(Dy- h ty— X*5d:rJ? K U-r >i:CDfflcD^MS:fiI 

1 8««agVc ctSM^tl, 9tt 
tfc{'«J!iVs s(;:S^$tl-5o Sfc. #»«Vs s- 
Vc c<D;^^;;t6.-r. te<D^^{t^ftt bTfflt^iT^jJ; 

[0 0 9 2] cWcfc5;^£i#««:m«lHlgSSfi(Ccfcnti, 
[0 0 9 3] Uii. ^mnmi 8*3J;tX^gi^M2 0«, 

aa:i^p?F(cfl^fi£-r^ci:*i-e#2.cD-e. mmyjm<Dmm 
[0 0 9 4] (mm(Dmm4) mi 5\t, ^^m<Dm<D 

[0 0 9 5] ^mm(Dmm4(D^^t^mm^^mm\t. 

IH«Sffi®B<-*5tt^i|i»{^ffl^3 b(Dp 'i7x;i/4±Ct£ 
;|/4*J:DJn r^x;!/ 5 CD^®tcS-'^x;i/'\<DiS^||fflcD^ 
ffiCDMOSFETQn, Q p ^(Dg|?;t^ (COtiTti. SI)5S 
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[0 0 9 6] iAmmm^mmn.^mmumm'^Di ta. 

IHi®ffi®BcDiii#{^fflft?3 bt3}gfiX$n^cp'?xJI/4<D 

ii^:#<^^i^2 1 iz\tnm(Dyfmm^Mmmz h-t^^ 

tl, «aiV s s *5ckC/«ilSV c c *^32S{Cgi^$ni., 

[0 0 9 7] ;z(D^ou^mi^mm^^mmiz^nit. 
'^^wimmmB<DTmzim^<Dmm^m-r^m^f}m 
f$.^nx^^ut^':>rccDizMi^. wimmn\^m^m.m.mm 
«^^^Di t^^ommm=f-=^mfS.-r^:itizj;:Dmm 

mm(nmm 1 fciB«bAc*g?«:s« 1 cd^s^jps 

^0 [0 0 9 8] ^j:43, ?FiS5ei^###:ffl^2 1 ^m^^ 

atmmzmi^t^z.ii^^x^^<Dx, mm. 

[0 0 9 9] {mmomms) mi 6it. :^^m(D-^ <b 
\zm(DMm<^mmx'$>i>^mi^»m^^^U(D-m^^ 
Lfzmmmmmx'^^. 

[0 10 0] ^^m(Dmm5<D^^m^Mmm^mm\t. 
30 ^^m#mwi.i 7tiim!is.-^nx^^^h<DX'abr). '^(Dm 

MOSFETQn, Q p «?CDg|5l!j {'■S)tiT«. MM<Dm 

mnzmmvrc'h(7:)tmmx&io, ^w^o^fm^i^^ 

i^mi$. 1 7 tr^l.iTtt*]!i«fggi 2 tmUX'$>^. Ltc 

[0 10 1] i^^>-:fMosmwn^mm'f-D2 sa 

iSM^ B cD^#{*:^^ 3 b © p x;L' 4 ±(;:y- hifeiS: 

JK2 2 S:^rLTfl^fiX$tlfcy-h«ffi2 3 
40 3 CDM#JcD5Fi|iCi^iti##:Mi® 2 4i*^^1ffiK$n 

-5. y-h«M2 3<D#M{Ctt. •y-'T h*'^:r-;P9 7j^J^ 
fit^nTt/^So ^*C%¥^^*:ffl«2 4(3ttn}gcD^i^#l 

Tctz^itv y^rzuwtmii^mmmiz K-T'^n. ^i^i^j 

i<i#fls:M«t2 4 (a3SStr«i^V s s *5«tZjC^MV c c iZ 

[0 10 2] :i<D^vu^mi^mm^^mmizj^ixi^. 
'^mmmmm.B<DTmz\m^<Dmm^m-r^m'T-Am 

50 mm^D2 ii'^^^mmm'F=^i^i^ri>z.tiz^ommm 
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CO 1 0 3] ;^*5. y-hJi&mmz 2i3^zsf-hmm 

[0104] (.mm(^mm6) mmt. T^^ma^mo 
[0 10 5] ^mm<nmm6<D^mwMmm9^mmi-i, 

n. p'i'x;U4*5ckD^n'^x;U5<D±S('#'^x;U'^<73 

^mm<DT^^(^^m^mi$.i 7 tw^^nT<^^^^<DX' 
$>D. -g-cDffiCOMOSFETQn, Q v^<DMU\Z':>\^^ 

Ttt, mmo:>mmi\zmm.htc^(Dtmmx'$>r), 
moTmm^mi^m^i 7 \z-oi,^x\tmmo:>mm2 
mx'$>^o LfcA^oT. &,Tcom.mx'\t. y-^^^—Ym 

mmz'D\^^x(Dmm\t.m'm-t^o 
[0 10 6] y'^^-\^MmnMmm^mm=f-'D3 «- 
n^x.)V5 (D±m\zm^^nrz p ^nm-nM^m-t^m. 

jsv s s izmm^n, nm^m'^^mi^mi^2 eitnm 
V c c \zmm.-$n^. 

[0 10 7] c(D^3rj.i¥^mwMmm^mm\z^tn-£, 
ummmmi^B(Drmiz\m^(Dmm^m-ri>mT-fym 
f$.^nxi^^f£^^'3tz(D\zm^. y^:t-\^mw^mMmm 
ummTDs i:\,^^mmm'F^mi$.'r^:iinz^r)^m 

^^B(Dy^'&mmzmm-r^ctA^X'^^^^^vm}^ 
^> mmomm i izmrnvrz^mi^mm i (D^m^^m 
iz-r^ztA^x^^h^^om}^iim^izn^cti)^x'^ 

•5. 

[0 10 8] ^c43, pJ^^iiSfit|i|^S#:ffl^2 5*5j;tKn 
0^i^«5e%iii«l#:MtS8 b tl^BSf tcjg^ri) CI 

[0 10 9] mm<Dmm7) mi 8\t. :i^mm<D-^<E> 
\zm(^mMo:>BBx$>^DRAU(D—m^^Lrzw-^m 

X$>D. gll9«. 01 8tC*3ltSX I Xg|5^te:^Lfc 

^®ii-c$>-5. ts.^, Ell 9tt, mmofttbiz^mi^m 
m 1 ±izmf$.^nrzB:mm'!'^mmm, 2 t^mi^mt^ 3 

^€•5^1.. — gP^^:'J-fe;i/Oe-;/ Si^2 7 i:'7 — 
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[0 110] 2ts:SIM®JKffi7 ©DR AM«. 01 8 tC^ 
•rj;5f3, ¥^#:S1SltC. ><t 'J-fe;i/TU-r0^2 
9, it}g^)aiil!S-r$.^-fe>XT>7'- ^iJT^a-iS'ffii^ 

3 ofeckjj?fT5^a-yffi^3 1 , mmmmm^mi^x$, 

^fflBidllSSS 2*JJ:?^5iJSK • tU:'3lHlSSM«3 3 

-r-sfecDT^-s. ^/t, 01 9(xs^-rj;5ic. ^mi^m 
5>@sffi«2 tmmm^^mmis.2\zm^nrz^mi^mm. 

10 3 ii^^T^^OX$>^, 

[0 111] 'J-feJl/Tl^-f fflt^2 9 }<=E<J-t. 

)\^7!)mmm\zm^i-^nxi5D, ^^:u-tr;u^«fiXt-«>M 

OS FETO?SttM^T-a5Si^»#:M«3 4 fe^tJMtC 
[0 112] •t>XT>y • ?iJxr]-^ffi^3 0 

>:/*3J;OC^J^n-3^i£1t^-r^.MQ S F E T«?g14M 
t^i;^j:^*»^^ffi^3 5;^imStlTl.i^„ 
^0 [Oil 3] ffy':n — ymWL3 l\Z\t. ;<tU-fe;U®'7 

[0 114] -^^iZ. :^mM(DmM7 (DDRAUX\-i. 
><^:U-fe;i'7I/-fM^2 9, ■t>XT>-/ • ^J^n— y 
ffiigESO, fT5^n-yffi«3 1. fT^i!jlHl?&3 2*3i;aC 

3 7 U-trJl/T^'rffiS2 9(D^###:M«c3 4 

— ?gttCDit^##:ffi^3 8*^fgfiX$tlTl.i-5, 
.?0 [0 115] il©J:-57iDRAMlCj:n«. 

1 CD^atC^^^oT. ^tU-fe;UTU"fffli^2 9 ®it£» 
#:^^3 4 iP— ?gt>i®it^S#:M)®3 S^^J^fiXStlTV^ 

iLi^rz^mwmm-fiw^^^ti^^tA^r^^K z.(Df^M. 
^mm'f-^mm^ 2 '^mmr s ^« c m ? 
(D^m#-mmzw^Ami}S.-^n-r. DRAu^miiSi-r^ 

"yy ^ (DV 7>r — tl7.-ftl^mith'X. DRAM(Digm« 
ft {cm-r -5 i *^'T- ^ S . 
40 [0 1 1 6] ^C*5. ##^*:S«1 «^jZ2ffii^3 9{3fc^ 
^: ij -fe;i'7 U-f 2 9 COiti#^^ffi« 3 4 t 
i}i#^^fflJ|E3 8 €:mLTfcJ;ti. 

[0 117] ^tz. mnmM3 7 i6^zsnm.mM3 q\z 

v=n—ym.m.3o. fT7'n-i5^ffi^3 1, igftiHiss 3 

2 src^a^ijas? • tii:'3iiis&^*^ 3 3®$ffiiK(c}^^$$n 
^sf^mwm.^<7ii&^iin—x$>-ox^^<. ^e>fc, ^ 

|^g|J^E3 7*3j;t/t^i2«^3 9 \zmf&-^iX^^m^m.'i$. 

3 8OgS>0^. X^:U-fe;i/Tl/-fMlS2 9, •fe>XT> 

50 zf 'm'T::i-ymM3 0, rxv':=i-ym^3 I. nmm 
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iHi8s 3 2 • mti^^mm. 3 s (D^mmzm 

[0 118] :$^^m<D^m7 <DDRAM<Dm.m.yj 

mm(Dmmi\zmwi<Dmm^^ifmmm2. mo 

SFETQn, Qp, BHiSS 1 1 ^WSifi^^ffi t I^S^T'* 

[0119] (mm(Dmm s ) n 2 o 

[0 12 0] *^MC0?gffi8©ili^#:*aiE]gSgScD^ 
th^tett. ^S#:««lHlgSgfi*«^-r^MOSFET 
OStt«l^/'t:5'->*^e. IIJS£<7)}gffil~7lc:fH«Lfc 

[0 12 1] s-r, ^mi^mmm^mmizs^^^n^m 

(.7.7-^-^2 0 1), 
[0 12 2] i>:tC, |fIfElHl?S^H-x-37*^e.MOSFE 

(X-7^->':/2 0 2) , 

[0 1 2.3] 'M.\z. ^'&m.'^n^-y^i^viyzi.\z'^m 

(X5=--y7'2 0 3) , ^-yi^ifflfiSa, © 

•So 

[0 12 4] WiZ. >^>>'>'j.|*3©Stt^«E^Si£:thff-r 
-5 (X5^-v:/"2 0 4) . m'^m.W^mi.. 

[0 12 5] fS14ffi^SS:^)^M^fiiJ;i9fc;*c^(.i 
d^gA^**JgiJ-r-5 (X5"-y-7^2 0 5) „ M^fltH. 

[0 12 6] Stt^^^S*^M^ffi<=fcOt>^^l.i:^^fC 
«;!>:X7^-yyir*SX5^-y7'2 0 6{riti!^. 

Ml5?<&ii»D-rs (X-7"-;/::/2 0 7) . ys-Mt^cDJ^^^i 

5 0 %gat-r-5 C 

[0 12 7] X^-y:/2 0 7Ty5-ffi^€r3ijtinLrc^ 
X7^y:/2 0 6(Cjt*-, ^;^-y->3.««^5t*mTL 
fc*^S*^2:WJ-r^ (X5^-yy2 0 6) . 
[0 12 8] ±;>^-y->3.©glS7it*57LTI/i;^Cti«^ 

8) . X7--y:/'2 0 4fCM'5. ±><'y->:i<0^^*i*l7 

[0 12 9] z.<Dii^u^mv?-mmm'&^m(Dm^^m 
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^m^z^mx^. ^mm.n^-y^&n^'^^Wii\z\t. 

fC<J;-5VXi7=£^fflLTa!85^^^>iiffl^2 S'JgfiKt-'S 

fiX^n^Ci: -5. J:-pT. c:cDJ;5;^ci^#<^S« 1 
/O fC«SS^^»Bi««E2S:?gfiX-r^^®CMPW»«f(r¥ 
^#:ffl«E3tClH]i5»-*^JgfiX^nS^i?:£<, ^-(D^JC^M 

•5. 

[0 13 0] SttM^^SffioffiStt, 02 11::^ 
■r J; 5 ;^£ffi:th:^ffi J: o T^J^-r S d i: T ^ ^. . 
[0 13 1] 02 Hi. 

20 [0 13 2] -tf£.i^^. \:.w.iinw<zm^mm^-^^ 

(X5^-y:/2 11), S'l4M^/'«y->i&^fiKb 
T (X7^-y:/2 12), Sli^i^Ay-VKCDSggiSrffh 
SE-r^S (X^-yy2 1 3) . Z.(Om%\.tcMmifi\ 0 0 
AtmJ;0 fc/h$V^*^§*^<£^H<J8iJb (X5^-y7'2 14) , 

Lfc*^SA^Wf!|giJSfT5X7^-y:/ (X^-yy2 1 5) \Z 

/'?y->$rjf AT^ {7.'Ty-f2 1 6 )' „ y5-M«c>'"^ 

y-^^if A^X7"-yy2 1 5 ±m'&m.w^^ 

V 7^2 1 5) , *l7bTVi;^ct^«^fC«^^«M**;^ 
roStSffi^/liS'-XrSiSlbT (X-7"-y7'2 1 7) , X 
7^-y/2 1 3tcM0, *l7L.Tti-5«-&(w«, 
7-r-S> {7.T-y-f2 1 8) o 
[0 13 3] ;n(Dj;5;J£¥»^«WlH]?SSSo^th:^ffi 

SttM®/1^->«a^cD^|yjtef:^tl 0 0 nm(D^ 

•5. 

40 [0 13 4] :^wmm\z^^xti.-&nt:.^m^^ 
m(Dnm(Dmm\zm-:3'sm^mzmmht:.ifi. if%m\t 

[0 13 5] 

umu^(r>\z^-^x%ibn^nm^mm.\zm.mtnm 

[0 13 6] -Tif^C^D-^. CMPffi^ffll/^T^SS^iJ-BI 
50 ^4?<£:}gfit-r #^*^a^cD^^t;J;Si£b/ti$' 
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[0 13 7] Sfc. [HI^trj;0%^f -S>SHJKt^«i^i£ 

CO 13 8] $6>l-, fie^T^y KX^— ;^i::^toTI/ifc 

[0 13 9] ¥»*^aiS(^S#lfCjgH-r-5¥»fl: 
ass® « EJcJ?*- * 5!* L ^ - > ©lath 

[SSrofflWiiftg^] 

[El 1 ] ^^m(D—mm(Dmmx'&^^mti^mm^^m 

[0 2] ^^m<D-mmo:)mm-x^i^^^m^mmm^m 
m.<Dm 1 tc*itt-g> I I - 1 I mmmm-vS)^. 

-So 

[0 5] :^^m(D-mm(Dmm-ns>^^m^mmm^m 
m(Dmm.:f3m(D-m^j:um\z^vrc^&,isimmx'$, 

-5» 

[0 6] *%W<73-Sg]^©Jl^SiT*S¥»#:««lHlSS^ 
•5. 

[0 7] *%ig«-^*s«fl^SiT*«.¥Sf*^»«iHigsg 

•5, 

[0 8] ^^igro-^MWJg^T^^^^^t^AttlHlSSS 
-5, 

[0 9] ^^m(o-mm(r)mmx$>^^^mi^mmM^m 
m(Dnmysm(n-m^xmm\z^i'rz^w>mmmx'$> 

So 

[010] ^mm(D-mmo:>mmx$>^^mi^mmm^ 
mm(Dmmyjm<r>—m^j:mmiz^i.tzmummmx& 
s. 

mmcoWimyjmoy-m^xmmiz^i^rzmmmmmx^ 

-5. 

[012] *»?gro-^]!ig©fe<i8T'feS^#^f:««[pI8& 

-So 

[013] *^^W{tfi<D^)^OJg^T-&-5il^##:*:^Il] 
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^mm<D-m^^iytzmmmmmx$>^. 
mmm^&m(D-m=^^vtim^mmmx'&?>. 

[0 15] *^Wroffi©SI]!ig(D}gffiT*Sii^S*^»«lfl) 
SSgSo-«aJ b;tSgpiSfffi0Tab So 

[016] :^^m<n-^'^\zi^(Dmm<Dmmx$>^^mi^ 

[0 17] *^?g«fi&©||]!ifiOfl^ffiT*-5*S^*m«[ll 
SS^B ®-^J ^ S5 L fcSSPISi® 0 T ^ s 0 

10 mi 8] y^^mco^ii\zi&.(nmm(rimmx&^DRA 

[0 19] mi 8\zid»i>xi xU'&^^Ltz^mmx 

[02 0] :^^m<Dm.(Dmm<Dmmx&^^mi^Mm\s\ 
^mm.tDm.my3m<D—m ^^{.rzya-^^-hX'$> 

-5. 

[02 1] i^^m(Dm<Dmm(r>mmx'$>i>^m^mm@ 
^mmo)Wim:f3&oym(^m^^L-fcyci—^^- hx$> 

So 

20 [02 2] (a) *^^#^,;^^«^f=fbfc/t^'->^ 
S<hIHI^»-»i:©M^^5^LfcfflM0T-*O. (b) «, 

lHi^ftSr^»ft:-rs^c*®s«^i5i9^-rs«i^0Tab 

So 

[«^^wi5i?(3] 
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